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PROCEDURE POR THE RECOVERY ARD PURIFICATION OF STRONTIUN
FROM THE ORNL-Rale VERSERE WASTE

Tha-estinated composition of the Versene waste solutlon from a 40,000
curie Bal¥® run ig ms follows:
8rf9, P _ 3400 curies ¥0.8 gn

Bat0 . 800 curies A

pelil, bk 500 curies
Other activities <100 Curles
1 Mole of Versene
k Moles of Sodium Hydroxide
1.6 ¥oles of Nitric Acid
Total Volume = ~50 Liters

The procedure listed in the following gections will recover the
strontium in & yield <97 and the product will contain ~5 x 10-% and (0.1%
of the original amounts of Ce and Ba respectively.

It is recommended that the Versene waste solution be processed as soon
as possible after the Rala run gince it is kmown that Versene is decomposed
by radiaticn. Caleulations show that 10-20% of the Versene will be decom-
posed if a solution of the above composition stands for four (4) days. Tne
decomposition of the Versene may cguse the precipitation of a portion of

the cations. Therefore, as an extra precaution, fresh Versene is sdded to
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the solution Jjust prior to processing to ensure the solubility of all the
cations.

In the development experimentes the bulk of the rare earths were seps-
rated from the strontium at the time the latter was ;&sorbed on the resin
column from the waste solution. The rare earths are very strongly com-
plexed by the Versene and are not mdsorbed. If a large fraction of the
Versene has been decomposed by radiamtion, however, this separation may not
be complete, Consequently, an elution with sodium citrate at pE 3.5 is
carried out to ensure the elimination of the rare earths.

Precipitation of strontium nitrate from 85% nitric acid is recommended
as & final step to oliminate the last traces of corrosion products, organic
impurities, sodium, and rare earths, Iaboratory experiments showed that
the solubllity of strontium in 85% nitric acid is 3 il mg/liter, The
strvontium losg from the precipitation of 800 mg of strontiuz from 4.0 liters
of 85% nitric acid, using an "M’ sintered gless filter, was spproximately
1.0%. This experiment indicates that the strontium nitrate crystals are
large enough to be cauzght cuantitatively or the tantalum proeess filter.
The fuming nitric ecid etep is not possible at present, however, due to the
imck of a suitable carrier to receive the product solution from the preci-~
pltation tank.

The stepwise operating procedure iz listed on the following pages and

a {low gheet is shown in Flgures I, II, and III.
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OPERATIRG PROCEDURE

Regin Prepargtion:

(8) Clean and ectivate 4.0 liters of Dowex-50 resin according to the
regular ORHL-Rala procedure., (See ORHL-Central Files Report 51-9-83.)
(b) Measure 3.1L of gettled Na¥ form resin end slurry into the pro-

cess column,

Feed Make Up:

(a) Add 1 liter of 0.25 K, pH 11, sodium Versenate (stock solution)
and 1.6 liters of 1.0 M sodium hydroxide to the Rals strontium Versenate
wvaste solution and evaporate the combined solution to 1%.0L. Transfer the
solution to' the lon exchange feed tank,

(b) Vvash the tank with 6.0L of water added through the slinger ring
;tnd ti‘ansfer eontinuocusly to the feed tank.

(c) AdJust the combined feed solution to pE 4.0 - 4.3 by adding 703

nitric acid (approximately 160 ml).
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ION EXCHANGE PURIFICATION

SOLUTION VOLIME FLOW RATE
— (Liters) (1 fedz. )
(a) Strontium Adsorption 20.0 500-600
(Strontium Versenate Feed)
pH 4.0 - 4.3
(b) FPeed Pank Wash 2.0 500-600
Water

The following solutions are passed through the column from the elution
tank:
(c) Rare Earth Elution 10.0 280
0,54 8odium Citrate
PE 3.5 £0.05
Make up the scdium citrate solution by adding sodium hydroxide to citric

acid,
(d) vater wash 2.5 280
7.5 500
(e) strontium Elution 12.0 225
0.2 Sodium Citrate
pH 9.0 %0,3
Water Vash 2.0 225

The strontium citrate eluant is combined with its water wash and saved for

further processing (See Part (j)).

(£} Barium Elution 4.0 350
0.25M Bodium Versenate

PH 11, S8tock Solution
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SOLUTION VOLIME
(Laters)
{(g) vater Wash 2.5L
7.5L
(h) Column Clean Ur
2.0 M HRO; 3.0L
9.0 M HNOg 13.0L
(1) vater Vask 10 L
(5) strontium Adsorption 15.6

Return the strontium citrate solution (See Part (e)) to the feed tank and

follov with @ 5.0L tank wash., Add 600 ml of TU» nitric acid to lower the

pH to (1.0. Sparge 10 minmutes and pass the solution through the columu.

The strontium ic adsorbed while the citrate passes through to the waste

tank.

(k) ¥eed Tank VWash

2.0

500

500

350

The follow?:gte:oluticms are passed through the column from the elution
tank.
(1) vater Hash 8.0
(n) sodium Eiutlon 10.0
1.08 BC1
(n) vater vash 10.C
(o) Strontium Product Hlution 6.0
10.0

G HHO-
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FUMING NITRIC ACID PRECIPITATION
{a) Evaporate the nitric acid column product eluste to 1.0L and cool
to 25°C.
(b) 482 3 liters of 90-92% nitric amcid, cool to 25°C, sgitate 15
minutes, and filter.
(c) wasn the precipitated Sr (1103)2 with one liter of 85% nitric acid

and filter.

(4d) Dissolve the pure strontium product in 0.5 liter of water.
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FLOWSHLIT R..J‘O" SY A PURITICATION OF
STROFTIUIl FRO'! T ON&-Daia VIRSENE VASTR

VERSENE W/ STL S0DIW:

1 Mole Versene VERLENATS

4 Mcles liaOH pill, 0.25:¢ ; i

1.6 Moles HiC, 1.0L .« S
50.0L - 1 lla0H . .

t,

wvaporate to 1.0L .
1%.0L
1]
TLITD LS ’

120
5. 0L

FTED RARY ZARTH TRONTT U B RIUM conuMy |
ADSORPTION - LLUTIOHN .:LL"L’IOII. LLUTION CLOAL 7JP
Adjust pH Sodium Sodium Sodiun 2.0: O3
to 4,0-4.3 Citrate. Citrate Versernate 3.0L .

20.0L DH3.5,0.5: 0i9.0.,0, 2 pH11 C.25M 9.014 n..‘O3
10.0L 12.0L ~ L, oL 15.0%

WASH WASH VASH LASH 1 ASH
H20 H20 Hn0 od HoO 3
2.0L 10,0L 2.0L 10.0L 10.0L

1 1

I0N TUCHASGY COLUITI :
3.1L. 13" in Height 2z % 4n Diamter

%owex~50 Resin-ifa” . $0-10C MYesh
! [§
I ]

1
CRU '
VASTE TASTE DRITHIOT W BT NASTL
Ba <0,17% Ba £C,01; Ba<c o5/ 32>99 sa 0,5
Sr <0.1¢ Sr 40,027 T >0 S» ¢.1” Sr 0,02,
Ce 987, Ce 1,57 <o,;f Ce 0.5 Ce 0.0%;
22.0L 20.0L 14.CL oL 2£.CL

LA A5 (sec ®art I
Hoh
(4
5.CL
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STROIMTIUNL RO T°1% NRITT, -Tala V28R, TATT

Column Prcduct

PRODUCT PrCOUCT

PROGCIPITNT cISS!

by

917, 05

: 3.0L 20t
WASH 0.51

85% HIiC4
1.0L

TVAPORATOR

5>

JTLTER

SSTAS
e

FAPA PN

WiSTE JcT

Ba <0.1 Ba <C.1,

Sr .00 o >0,
Ce <2,01, Ce 4.5}210"9',:
He (1.0 Ia < 20.0 mg

Fe Cr Wi
« |Orgaric Materiel
5.0L 2.5
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e FIGURE II.- PART IT
FLOWSHEET: RECOVERY AN PUNTTICATTON

»

STRONTIUM FROM TIL. ORVL-Rale VIRSLIT

RUDC
PRODUCT

SCOIU

Cer T, v
_LUTTOT

Sodium Citrate
pH €1.0
19.6L

b O\r vrrvq

WASH

np0
10.0L

~ Ul Lol
b T
10.0L
T~ h%1
s ADD
=
oo

10.0L

or
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3.1L. 15" in

Dowex-50 Resin-¥*, 60-100 iiesh

I
SUCHATIGE ConuLE!

Heisht » I in Diameter

VASTT

Ba <0.015
Sr «<0.01%
Ce <0.1%
Cltrate
Titrate
29.6L
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C.1
2007
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